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ABSTRACT
The Goursat partial differential equation is a hyperbolic partial differential equation 
which arises in science and engineering fields. Many approaches have been suggested to 
approximate the solutions of the Goursat partial differential equations such as the finite 
difference method, Runge-Kutta method, differential transform method, variational 
iteration method and homotopy analysis method. These methods focus on series 
expansion and numerical differentiation approaches including the forward and central 
differences in deriving the schemes. In this thesis, we developed new schemes to solve a 
class of Goursat partial differential equations that applies the Newton-Cotes formula for 
approximating the double integrals terms. The Newton-Cotes numerical integration 
involves Newton-Cotes order one, Newton-Cotes order two, Newton-Cotes order three 
and Newton-Cotes order four. The linear and nonlinear homogeneous and 
inhomogeneous Goursat problems are examined. The new schemes gave quantitatively 
reliable results for the problems considered. The numerical analysis test has been 
performed to ensure that the new schemes are accurate, consistent, stable and converge in 
solving these problems. The accuracy level of the results obtained indicates the 
superiority of these new schemes over established scheme. It is also proven that the linear 
and nonlinear schemes are successfully converge to the exact solution. Thus, it implies 
that the schemes are also consistent and stable for linear and nonlinear Goursat problems.
ni
ACKNOWLEDGEMENTS
First and foremost, I am grateful to Allah S.W.T, the Almighty, for giving me the strength 
and courage to complete this thesis. I would like to express my deepest gratitude to my 
supervisor. Dr. Mohd Agos Salim bin Nasir for his guidance, patience, invaluable advice 
and constant encouragement during the course of this thesis.
I am also gratefiil to my second supervisor. Assoc. Prof Dr. Mohd Idris bin Jayes and 
Assoc. Prof Dr. Seripah Binti Awang Kechil for their support, guidance, advice and 
motivation. A special thanks to all my friends and lecturers for their moral support and 
encouragement which has contributed in one way or another in completing this thesis.
I also acknowledge the financial support from the Kementerian Pengajian Tinggi 
(SLAB), UiTM (Young Lecture Scheme) and Research Intensive Fund (600-RMI/DANA 
5/3/RIF (60/2012)) for the sponsorship which enable me to pursue this study.
Finally my deepest appreciation goes to my beloved husband, parents and family for their 
care, support and prayers for my success.
IV
TABLE OF CONTENTS
Page
AUTHOR’S DECLARATION ii
ABSTRACT iii
ACKNOWLEDGEMENTS iv
TABLE OF CONTENTS v
LIST OF TABLES viii
LIST OF FIGURES xii
LIST OF ABBREVIATIONS xiii
CHAPTER ONE : INTRODUCTION
1.1 Background of the Study 1
1.2 Problem Statement and Objectives of the Thesis 3
1.3 Outline of the Thesis 4
CHAPTER TWO : LITERATURE REVIEW
2.1 Goursat Partial Differential Equations 5
2.2 Method for Solving Goursat Partial Differential Equations 7
2.3 Theoretical Aspects of the Goursat Partial Differential Equations and Finite 12 
Difference Schemes
2.4 Concluding Remarks 13
CHAPTER THREE : BASIC CONCEPTS OF NEWTON-COTES 
INTEGRATION FORMULAE
3.1 Finite Difference Method 14
3.2 Application of Linear Operators 16
3.3 Newton-Cotes Integration Formula 19
